Photoinhibition and light-induced cyclic electron transport in ndhB(-) and psaE(-) mutants of Synechocystis sp. PCC 6803.
The ndhB(-) and psaE(-) mutants of the cyanobacterium Synechocystis sp. PCC 6803 are partly deficient in PSI-driven cyclic electron transport. We compared photoinhibition in these mutants to the wild type to test the hypothesis that PSI cyclic electron transport protects against photoinhibition. Photoinhibitory treatment greatly accelerated PSI cyclic electron transport in the wild type and also in both the mutants. The psaE(-) mutant showed rates of PSI cyclic electron transport similar to the wild type under all conditions tested. The ndhB(-) mutant showed much lower rates of PSI cyclic electron transport than the wild type following brief dark adaptation but exceeded wild type rates after exposure to photoinhibitory light. The wild type and both mutants showed similar rates of photoinhibition damage and photoinhibition repair at PSII. Photoinhibition at PSI was much slower than at PSII and was also similar between the wild type and both mutants, despite the known instability of PSI in the psaE(-) mutant. We conclude that photoinhibitory light induces sufficient PSI-driven cyclic electron transport in both the ndhB(-) and psaE(-) mutants to fulfill any role that cyclic electron transport plays in protection against photoinhibition.